Introduction
First described by Gavini et al. in 1979 , Serratia fonticola is a member of the Enterobacteriaceae family found in a wide array of environments, including drinking water, soil and sewage [1, 2] . In 1985, Farmer et al. detailed biochemical identification of several Enterobacteriaceae organisms found among human specimens sent to the Centers for Disease Control and Prevention [3] . Specifically, they detected S. fonticola isolates among clinical samples obtained from wounds and respiratory tracts, but not urine, distinguishing them from other Serratia spp. based in part on the lack of extracellular DNase, gelatinase and lipase.
Only 5 case reports describe human S. fonticola infections. The first was a 73-year-old woman with a thigh abscess and bacteremia secondary to infected hardware placed following a car accident 5 months previously [4] . A second case was a 15-year-old male with delayed septic arthritis of his knee due to a retained foreign body following a bike accident [5] . Two more cases involved polymicrobial skin and soft tissue infections following trauma, while the fifth case was an immunocompromised male with diarrhea attributed to S. fonticola [6] [7] [8] .
Here we present a case report of a patient who developed urosepsis due to S. fonticola. We conducted a retrospective review of clinical cultures that grew S. fonticola and reviewed prior literature, using the term ''Serratia fonticola'' to query PubMed. To the best of our knowledge, this is the first description of S. fonticola as a pathogen associated with the urinary tract.
Case report
A 67-year-old male sustained a combat injury in Vietnam resulting in T12 paraplegia. He relied upon assisted bowel care and a chronic indwelling urethral catheter to address his neurogenic bowel and bladder, respectively. Additional comorbidities included hypertension, sleep apnea, and syndrome of inappropriate antidiuretic hormone secretion (SIADH). Due to the deteriorating health of his primary caregiver, the patient agreed to placement in a Veterans Affairs long-term care ward specializing in residents with spinal cord injury. During his 4th month in the long-term ward, he reported anxiety, malaise and nausea with an episode of Serratia fonticola is an unusual human pathogen, previously described primarily as causing skin and soft tissue infections following trauma. There is little information in the literature about its treatment or susceptibilities. We describe the case of a 67-year-old male with paraplegia who developed urosepsis due to S. fonticola. Blood and urine cultures obtained prior to the initiation of antimicrobials both grew S. fonticola. The patient completed a 15-day course of antimicrobials and had an uneventful recovery.
We reviewed 17 other patients with clinical cultures positive for S. fonticola. Of these, 11 isolates were from the genitourinary system, most often as part of a polymicrobial culture. The majority of the other organisms recovered were recognized pathogens from the Enterobacteriaceae family. The cases suggest that when recovered in conjunction with other organisms, S. fonticola does not lead to enhanced virulence or worse clinical outcomes and may be a bystander. When detected alone, which is a rare occurrence, S. fonticola may function as a human pathogen.
Published Blood cultures grew S. fonticola and urine cultures grew >100,000 colony forming units per mL of S. fonticola and Providencia stuartii. The S. fonticola isolates were susceptible to ciprofloxacin, trimethoprim/sulfamethoxazole, cefepime, piperacillin/tazobactam and carbapenems and were resistant to ampicillin, cefazolin and ampicillin/sulbactam. Of note, the isolates were resistant to gentamicin but susceptible to amikacin. Following the availability of S. fonticola susceptibilities, he completed a total of 2 weeks of antimicrobials with oral ciprofloxacin and had an uneventful recovery.
Case series
Given the paucity of information about S. fonticola infections, we sought to more completely describe the range of clinical pathology associated with this organism. After obtaining approval from the Institutional Review Board at the authors' Veterans Affairs Medical Centers, we queried the microbiology database and identified an additional 17 patients from 1999 to 2015 with clinical cultures positive for S. fonticola. Table 1 summarizes these cases as well as the 5 previous case reports [9] .
Two of the patients had polymicrobial bacteremia related to mucosal injury of the gut. Among 4 other patients, S. fonticola was one of several organisms recovered from superficial wound cultures. One of these was an elderly male with end-stage renal disease who developed a surgical site infection following placement of a fistula. Three others were diabetics with peripheral vascular disease and foot infections severe enough to warrant surgical debridement.
Notably, the remaining 11 cases were patients with urine cultures that grew S. fonticola. Only 3 of the 11 cultures grew S. fonticola alone, while the remaining 8 grew a variety of Grampositive and Gram-negative bacteria. Of these 11 cases, 5 patients had clinical signs and symptoms consistent with urinary tract infections (UTIs), while the remaining 6 had asymptomatic bacteriuria. Among the 5 patients with UTIs, 2 had S. fonticola alone, while the remaining 3 had polymicrobial urine cultures. In this series of seventeen cases, the presence of S. fonticola did not appear to confer any increased virulence or distinct features. Table 2 details the antimicrobial susceptibilities of the S. fonticola isolates described above.
Discussion
To the best of our knowledge this is the second report of S. fonticola blood-stream infection in humans, and the third report of such an infection in a vertebrate [10] . Our retrospective medical record review identified an additional two patients who had S. fonticola bacteremia, though in those cases it was not the sole pathogen. Four previous case reports detail S. fonticola infections secondary to trauma. Farmer et al. found 13 species from clinical specimens (11 from wound cultures, 2 from the respiratory tract) while Stock et al. assessed 6 clinical specimens, reporting only one from urine and another one from a bloodstream infection (with no description of clinical details) [3, 11] .
Given that the majority of S. fonticola isolates in our medical system came from urine cultures, we postulate that this organism may be part of the microbiota inhabiting the gastrointestinal tract. This is supported by the 2 cases of polymicrobial bacteremia in patients with injury of their intestinal mucosa. It is surprising that no prior reports of S. fonticola in urinary specimens exist, which raises the possibility that this organism may only be an occasional member of the gastrointestinal microbiota. Van Hoek et al. detected S. fonticola on a variety of retail vegetables, suggesting ample opportunities for exposure, including through ingestion [12] . Prior reports on wounds and respiratory tracts, nevertheless, are rare enough to question how often humans are truly colonized by this organism. While human infections described so far have not presented a therapeutic challenge in terms of resistance, S. fonticola has the potential of harboring resistance elements, including a chromosomal inducible AmpC beta-lactamase. Van Hoek et al. found an inducible FONA-type extended spectrum beta-lactamase (ESBL) associated with resistance to third generation cephalosporins in isolates from retail vegetables [12] . While a chromosomal enzyme in S. fonticola, the same ESBL exists on a self-transferrable plasmid in Enterobacter cloacae [13] . There is a theoretical risk that S. fonticola could transmit these resistance elements to other bacteria. The antimicrobial susceptibility data from our clinical specimens, as well as previous reports, indicate that extendedspectrum cephalosporins, carbapenems and fluoroquinolones are the best options for empiric treatment of true S. fonticola infections.
Based upon this case series of clinical cultures from our medical system, S. fonticola appears to remain an unusual human pathogen and is more commonly a bystander in polymicrobial infections than previously appreciated.
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